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English Translation of Japanese publication number 07-233316 

CLAIMS 
[Claim(s)] 

[Claim 1] The polymer (B) of the organic (polymer A) polymerization nature partial 
saturation radical content monomer which has the silicon content radical which uses as 
a principal chain a with a number average molecular weight of 5000 or more which is 
made to carry out the polymerization of the alkylene oxide to an initiator by making a 
compound metallocyanide complex (D) into a catalyst, and is obtained polyoxyalkylene 
polymer (E), and is expressed with a formula (l) by a total of one or more molecule 
averages per molecule, and the hardenability constituent which consists of a polymer 
plasticizer (C). 
• SiXa Rl3 a ... (l) 

However, it sets at a ceremony (l) and is Rl. A hydrolysis nature machine and a of the 
permutation of carbon numbers 120 or an unsubstituted univalent hydrocarbon group, 
and X are 1, 2, or 3. 

[Claim 2] The hardenability constituent of claim 1 which is the complex with which a 
compound metallocyanide complex (D) uses zinc hexa cyano cobaltate as a principal 
component. 

[Claim 3] The hardenability constituent of claim 1 whose alkylene oxide is at least one 
sort chosen from ethylene oxide, propylene oxide, and butylene oxide. 
[Claim 4] The hardenability constituent of either of claims 13 which is obtained when 
an organic polymer (A) and the polymer (B) of a polymerization nature partial 
saturation radical content monomer carry out the polymerization of the polymerization 
nature partial saturation radical content monomer into an organic polymer (A). 
[Claim 5] The hardenability constituent of either of claims 1-3 which is obtained by 
introducing a silicon content radical succeedingly after an organic polymer (A) and the 
polymer (B) of a polymerization nature partial saturation radical content monomer use 
a polyoxyalkylene polymer (E) as a principal chain and carry out the polymerization of 
the polymerization nature partial saturation radical content monomer into the polymer 
(F) which has the functional group which can introduce the reactant silicon radical 
expressed with a formula (l). 

[Claim 6] The hardenability constituent of either of claims 1-3 which they are mixed 
with an organic polymer (A) after an organic polymer (A) and the polymer (B) of a 



polymerization nature partial saturation radical content monomer carry out the 
polymerization of the polymerization nature partial saturation radical content 
monomer into a solvent, and is obtained by distilling some or all of a solvent off after an 
appropriate time. 

(Claim 7] The hardenability constituent of either of claims 1-6 which is the polymer 
obtained by carrying out the polymerization of at least one sort chosen from the group 
which the polymer (B) of a polymerization nature partial saturation radical content 
monomer becomes from the vinyl system monomer expressed with a formula (2) and a 
formula (3). 
CH2 =CR two R3 ... (2) 

However, it sets at a ceremony (2) and is R2. A hydrogen atom, a halogen atom or an 
aliphatic hydrocarbon radical univalent [ the permutation of 110, or unsubstituted ] in 
a carbon number, and R3 R2 They are a univalent aromatic hydrocarbon radical the 
same radical, a permutation, or unsubstituted, an alkenyl radical, a carboxyl group, an 
acyloxy radical, an alkoxy carbonyl group, a nitrile group, a pyridyl radical, an amide 
group, and the univalent organic radical of the carbon numbers 120 chosen from a 
glycidyloxy radical. 
R4-SiR5bX3 b ... (3) 

However, it sets at a ceremony (3) and X is a hydrolysis nature machine and R4. The 
organic residue and R5 which have a polymerization nature double bond The univalent 
hydrocarbon group and b which are chosen from the alkyl group of carbon numbers 110, 
an aryl group, and an aralkyl radical are 0, 1, or 2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hardenability constituent which 
has the machine physical properties which were remarkably excellent especially about 
the hardenability constituent by which reforming was carried out, and was excellent in 
workability. 
[0002] 

[Description of the Prior Art] Although a hardened material employs efficiently the 
description of having rubber elasticity and is used for the application of a covering 
constituent, a seal constituent, etc., the polyether compound which has at least one 



reactant silicon radical in intramolecular has the reinforcement of a hardened material 
inadequate for especially the application of adhesives, a waterproofing agent, etc., and 
has a problem practically. For example, when the problem that shear bond strength is 
inadequate when this is used as adhesives arises and this is used as a waterproofing 
agent, the problem that the reinforcement of a coat is inadequate arises. 
[0003] In order to solve these troubles, the hardenability constituent which consists of a 
polyether compound which has at least one reactant silyl radical in intramolecular in 
JP.5- 194677 A JP.5-194678.A, JP,5 194679,A, etc., and a polymer of a polymerization 
nature partial saturation radical content monomer is proposed. 

[0004] Moreover, in Japanese Patent Application No. No. 232518 [ five to J, the 
hypoviscosity which a principal chain becomes from the polyether compound to which 
molecular weight distribution have at least one reactant silyl radical in intramolecular 
with the polyoxyalkylene polymer of hypoviscosity in the amount of macromolecules 
narrowly, and the polymer of a polymerization nature partial saturation radical content 
monomer and high intensity, and the hardenability constituent of high ductility are 
proposed. 

[0005] Although hypoviscosityization of a constituent was realized further, and the 
elongation of a hardened material etc. was raised and being got by adding a plasticizer 
to such a hardenability constituent, depending on the class of polymer of a 
polymerization nature partial saturation radical content monomer, gelation of the 
polymer by the plasticizer might take place during preservation, and the constituent 
might become use impossible as adhesives etc. Moreover, when a plasticizer carried out 
bleed out after hardening, there was also a problem that an adhesive property fell. 
[0006] 

[Means for Solving the Problem] This invention is what is going to cancel such a fault. 
The organic polymer which has the silicon content radical which uses as a principal 
chain a with a number average molecular weight of,5000 or more which is made to carry 
out the polymerization of the alkylene oxide to an initiator by making a compound 
metallocyanide complex (D) into a catalyst, and is obtained polyoxyalkylene polymer (E), 
and is expressed with a formula (l) by a total of one or more molecule averages per 
molecule (A), The polymer (B) of a polymerization nature partial saturation radical 
content monomer and the hardenability constituent which consists of a polymer 
plasticizer (C) are offered. 
[0007] - SiXa Rl3-a ... (l) 

However, it sets at a ceremony (l) and is Rl. A hydrolysis nature machine and a of the 
permutation of carbon numbers 120 or an unsubstituted univalent hydrocarbon group, 



and X are 1, 2, or 3. 

[0008] The polyoxyalkylene polymer (E) used as a principal chain of an organic polymer 
(A) in this invention has the desirable thing of the hydroxyl-group end which alkylene 
oxide is made to react to initiators, such as a hydroxy compound which has at least one 
hydroxyl group under existence of a compound metallocyanide complex (D), and is 
manufactured. 

[0009] They are Mw/Mn from the polyoxyalkylene polymer manufactured by use of a 
compound metallocyanide complex (D) using the conventional alkali-metal catalyst. It is 
narrow and the polyoxyalkylene polymer (E) of hypoviscosity can be obtained more in 
the amount of macromolecules. 

[0010] The complex which uses zinc hexa cyano cobaltate as a principal component as a 
compound metallocyanide complex (D) is desirable, and the ether and/or an alcoholic 
complex are desirable. The presentation can use what is essentially indicated by 
JP,46-27250,B. As the ether, glymes, such as glyme and a jig lime, are desirable, and 
especially glyme is desirable from the handling at the time of manufacture of a complex, 
t-butanol indicated by JP,4 145123,Aas alcohol is desirable. 

[0011] As for the number of functional groups of a polyoxyalkylene polymer (E), two or 
more are desirable, and especially 2-4 are desirable. A polymer, a polyoxy tetramethylen 
polymer, etc. which are obtained by carrying out the polymerization of the alkylene 
oxide specifically chosen from ethylene oxide, propylene oxide, butylene oxide, and 
hexylene oxide are mentioned. 

[0012] Especially desirable polyoxyalkylene polymers (E) are polyoxypropylene diol, 
polyoxypropylene triol, and polyoxypropylene tetra-oar. Moreover, when using for the 
approach of the foUowing (b) or (d), the polyoxyalkylene polymer of olefin ends, such as 
allyl compound end polyoxypropylene mono-oar, can also be used. 

[0013] Rl in a formula (l) It is the permutation of carbon numbers 1-20, or an 
unsubstituted univalent organic radical, and they are a with a carbon number of eight 
or less alkyl group, a phenyl group, or a fluoro alkyl group preferably. They are a methyl 
group, an ethyl group, a propyl group, a propenyl radical, butyl, a hexyl group, a 
cyclohexyl radical, a phenyl group, etc. especially preferably. 

[0014] X in a formula (l) is a hydrolysis nature machine, for example, is a halogen atom, 
an alkoxy group, an acyloxy radical, an amide group, the amino group, an amino 
oxy radical, a KETOKISHI mate radical, an acid-amide radical, and a hydride radical. 
As for the carbon number of the hydrolysis nature machine which has a carbon atom 
among these, six or less are desirable, and four especially or less are desirable. 
Desirable hydrolysis nature machines are a with a carbon number of four or less lower 



alkoxy group especially a methoxy group and an ethoxy radical, a propoxy group, a 
propenyloxy radical, etc. 

[0015] a in a formula (l) is 1, 2, or 3, and especially 2 or 3 is desirable. 
[0016] Next, the manufacture approach of an organic polymer (A) is explained. As for 
the organic polymer (A) in this invention, what introduces a silicon content radical into 
the end of the polyoxyalkylene polymer which has a functional group so that it may 
state below, and is manufactured is desirable. Such a compound is liquefied at a room 
temperature, and when a hardened material holds flexibibty and uses for a seabng 
material, adhesives, etc. also at low temperature comparatively, it is equipped with the 
desirable property. 

[0017] (b) The approach to which the hydrosilyl compound expressed with the end of the 
polyoxyallcylene compound which has a functional group by what introduced the olefin 
radical, and the formula (4) is made to react. 
[0018] HSiXa R13-a ... (4) 

However, in a formula (4), Rl, X, and a are the same as the above. 

[0019] The compound which has a partial saturation radical and a functional group is 
made to react to the end hydroxyl group of a polyoxyalkylene compound as an approach 
of introducing an olefin radical here, and in case the polymerization of the approach of 
combining by ether linkage, the ester bond, the urethane bond, carbonate association, 
etc. or the alkylene oxide is carried out, the approach of introducing an olefin radical 
into a side chain etc. is mentioned by adding and carrying out copolymerization of the 
olefin radical content epoxy compounds, such as allyl glycidyl ether. 
[0020] (b) The approach to which the compound expressed with the end of the 
polyoxyalkylene compound which has a functional group by the formula (5) is made to 
react. 

[0021] R13 aSiXa R6 NCO ... (5) 

However, in a formula (5), Rl, X, and a are the same as the above, and it is R6. It is the 
divalent hydrocarbon group of carbon numbers 1-17. 

[0022] (c) How to make W sets of a silicon compound expressed with a formula (6) react 
to this isocyanate radical after making the poly isocyanate compounds, such as tolylene 
diisocyanate, react to the end of the polyoxyalkylene compound which has a functional 
group and considering as an isocyanate radical end. 
[0023] Rl3-a-SiXa-R6 W... (6) 

However, in a formula (6), Rl, R6, X, and a are the same as the above, and W is the 
active hydrogen content radical chosen from a hydroxyl group, a carboxyl group, a 
sulfhydryl group, and the amino group (the 1st class or the 2nd class). 



[0024] (d) The approach to which introduce an olefin radical into the end of the 
polyoxyalkylene compound which has a functional group, and the olefin radical and the 
sulfhydryl group of a silicon compound expressed with the formula (6) whose W is a 
sulfhydryl group are made to react. 

[0025] silicon content - the base is one or more per molecule in a total molecule average. 
[0026] As an organic polymer (A) in this invention, the organic polymer of number 
average molecular weight 5000 30000 can be used. Although the flexibility and 
elongation of a hardened material are satisfactory if it will become what has elongation 
hard a hardened material and low if the number average molecular weight of an organic 
polymer (A) is lower than 5000, and number average molecular weight exceeds 30000, 
the viscosity of the polymer itself [ this ] becomes remarkably high, and practicality 
becomes low. As for especially number average molecular weight, 8000-30000 are 
desirable. 

[0027] As for the polymer (B) of a polymerization nature partial saturation radical 
content monomer used by this invention, it is desirable that it is the polymer obtained 
by carrying out the polymerization of at least one sort chosen from the group which 
consists of a vinyl system monomer expressed with a formula (2) and a formula (3). 
[0028] CH2 =CR two R3 ... (2) 

However, it sets at a ceremony (2) and is R2. A hydrogen atom, a halogen atom or an 
aliphatic hydrocarbon radical univalent [ the permutation of 1-10, or unsubstituted ] in 
a carbon number, and R3 R2 They are a univalent aromatic hydrocarbon radical the 
same radical, a permutation, or unsubstituted, an alkenyl radical, a carboxyl group, an 
acyloxy radical, an alkoxy carbonyl group, a nitrile group, a pyridyl radical, an amide 
group, and the univalent organic radical of the carbon numbers 120 chosen from a 
glycidyloxy radical. 
[0029] R4 SiR5bX3-b ... (3) 

However, in a formula (3), X is the same as the above, and it is R4. The organic residue 
and R5 which have a polymerization nature double bond The univalent hydrocarbon 
group and b which are chosen from the alkyl group of carbon numbers 110, an aryl 
group, and an aralkyl radical are 0, 1, or 2. 

[0030] As a polymerization nature partial saturation radical content monomer 
expressed with a formula (2), a methyl acrylate, A methyl methacrylate, an ethyl 
acrylate, ethyl methacrylate, butyl acrylate, Methacryhc acid butyl, 2-ethylhexyl 
acrylate, 2-ethylhexyl methacrylate, Ester of acrylic acids, such as acrylic-acid benzyl 
and methacrylic-acid benzyl, and a methacrylic acid; An acrylic acid, An acid anhydride 
like carboxylic acids, such as a methacrylic acid, an itaconic acid, and a fumaric acid, 



and a maleic anhydride; Glycidyl acrylate, An epoxy compound like glycidyl 
methacrylate; Diethylamino ethyl acrylate, An amino compound like diethylamino ethyl 
methacrylate; Acrylamide, Methacrylamide, itaconic-acid diamide, alpha-ethyl 
acrylamide, A crotonkracid amide, fumaricacid diamide, maleic-acid diamide, N-butoxy 
methylacrylamide, Amide compounds, such as N-butoxy methyl methacrylamide; 
2-hydroxyethyl acrylate, 2hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 
2-hydroxypropyl methacrylate, 2-hydroxy vinyl ether, The vinyl system compound 
containing hydroxyl groups, such as N-methylol acrylamide and ARONIKUSU 5700 
(the Toagosei chemical-industry company make); Acrylonitrile, IMINORU methacrylate, 
styrene, alpha methyl styrene, chloro styrene, A vinyl chloride, a vinylidene chloride, 
vinyl acetate, propionicacid vinyl, vinylpyridine, a butadiene, a chloroprene, an 
isobutylene, a propylene, ethylene, aminoethyl vinyl ether, etc. are mentioned. 
[0031] As a silicon content monomer expressed with a formula (3) 
Vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, vinyl methyl dichlorosilane, 
Vinylsilane;3-acrylic oxy propylmethyl dimethoxysilane, such as vinyltrimetoxysilane, 
vinyltriethoxysilane, and vinyl trichlorosilane, Acrylic oxy-silanes, such as 3-acrylic 
oxy-propyltrimethoxysilane; 3-methacryloxy propyl methyl dimethoxysilane, 
Metacryloxy silanes, such as 3-meta-clo RIKISHI propyltrimethoxysilaneJ 
ARIRUMECHIRU dimethoxy silyl propyl phthalate, The allyl ester of the phthalic acid 
containing reactant silicon content radicals, such as allyl compound 
trimethoxysilylpropyl phthalate, etc. is mentioned, and especially 3-methacryloxy 
propyl trimethoxysilane is desirable. What is necessary is for the polysiloxane 
compound which has for example, 2 30 silicon atoms other than these to be usable, and 
just to have the silicon atom which C=C association and a hydrolysis nature machine 
combined in short. 

[0032] These polymerization nature partial saturation radical content monomers have 
[ that what is necessary is just to choose according to the improvement quality made 
into the purpose ] acrylamide, an epoxy group content monomer, 2-ethylhexyl acrylate, 
desirable 3-methacryloxy propyl trimethoxysilane, etc., when the adhesive 
improvement with the so-called acrylic monomers desirable when aiming at an 
improvement of weatherability and, such as an ethyl acrylate, isobutyl acrylate, a 
methyl methacrylate, and 3-methacryloxy propyl trimethoxysilane, is the purpose. You 
may use it independently and a vinyl system monomer can also use two or more sorts 
together, moreover, an organic polymer (A) - similarly, the polymerization of the vinyl 
monomer may be carried out and a reactant silicon content radical may be succeedingly 
introduced so that an olefin radical may remain in a side chain or an end beforehand. 



[0033] The polymerization of a polymerization nature partial saturation radical content 
monomer can be performed by the usual approach. A polymerization initiator can use 
various compounds, such as a radical generating agent, and they can carry out a 
polymerization with a radiation or heat, without using a polymerization initiator 
depending on the case. 

[0034] As a polymerization initiator, there is a polymerization initiator metallurgy 
group compound catalyst of a peroxide system, an azo system, or a redox system etc., for 
example. As a polymerization initiator often used, azobisisobutyronitril, benzoyl 
peroxide, t alkyl peroxy ester, acetyl peroxide, diisopropyl peroxy carbonate, etc. are 
mentioned, for example. Moreover, a solvent can also be used if needed and it can choose 
suitably according to the class of partial saturation radical content monomer used for a 
polymerization. 

[0035] Moreover, although the hardenability constituent of this invention is obtained by 
mixing the polymer (B) and the organic polymer (A) of the above-mentioned 
polymerization nature partial saturation radical content monomer, it can also take the 
following approaches. 

[0036] They are the approach of carrying out the polymerization of the polymerization 
nature partial saturation radical content monomer under existence of an organic 
polymer (A), the approach of carrying out the polymerization of the polymerization 
nature partial saturation radical content monomer under existence of the polymer (F) 
which has the functional group which can introduce a silicon content radical, the 
approach of carrying out the polymerization of the polymerization nature partial 
saturation radical content monomer in a solvent, etc. It is the polymer before 
introducing the silicon content radical in the manufacture approach of the organic 
polymer (A) previously indicated to be the polymer (F) which has the functional group 
which can introduce a silicon content radical, and is the polyoxyalkylene compound 
which has a hydroxyl group and a partial saturation radical at the end. 
[0037] When the polymerization of a polymerization nature partial saturation radical 
content monomer is performed under existence of an organic polymer (A), even if it does 
not newly mix with an organic polymer (A), the target constituent is obtained after the 
polymerization of a monomer. When the polymerization of a polymerization nature 
partial saturation radical content monomer is performed under existence of a polymer 
(F), the target constituent is obtained also by introducing a sihcon content radical into a 
polymer (F) succeedingly after a polymerization. When the polymerization of a 
polymerization nature partial saturation radical content monomer is performed in a 
solvent, the target constituent is obtained by distilling the one section or alJ of a solvent 



off after mixing with an organic polymer (A). 

[0038] Although you may be dissolving in homogeneity again even if it is distributing 
the polymer (B) of a polymerization nature partial saturation radical content monomer 
to homogeneity in the shape of a particle in an organic polymer (A) in the constituent of 
this invention, it is more desirable to distribute to homogeneity, when workability, such 
as viscosity of a constituent, is taken into consideration. 

[0039] It is good per [ 0.1 ] organic (polymer A) 100 weight section - the 1000 weight 
sections, and to make preferably the amount of the polymer (B) used of a polymerization 
nature partial saturation radical content monomer into the 5 • 100 weight section. 
[0040] Especially the molecular weight of the polymer plasticizer (C) used for this 
invention has [ 500 to about 15000 ] about 1000 to 10000 desirable thing. As a polymer 
plasticizer (C), although polystyrene; polybutadienes, such as polyester plasticizer; 
Polly alpha methyl styrene, such as polyester of polyethers; dibasic acid and dihydric 
alcohol, such as a polyoxypropylene glycol and its derivative, and polystyrene, 
Butadiene Acrylonitrile, polychloroprene, polyisoprene, polybutene, hydrogenation 
polybutene, and chlorinated paraffin are mentioned, it is not limited to these, for 
example. Among these, a polyester plasticizer, polyethers, polystyrene, polybutadiene, 
polybutene, etc. are desirable from points, such as compatibility and viscosity. 
[0041] What is made to carry out the polymerization of the alkylene oxide to an initiator 
by making a compound metallocyanide complex (D) into a catalyst at the case of 
polyethers, and is obtained is desirable at the point that it is hypoviscosity. A polymer 
plasticizer (C) may be used independently and may be used together two or more sorts. 
In addition, those polymer plasticizers may be blended as a solvent at the time of 
manufacture of the polyoxyalkylene series polymer used as a (A) component. 
[0042] It is good per [ 1 ] organic (polymer A) 100 weight section - the 200 weight 
sections, and to make the amount of the polymer plasticizer (C) used into the 10 - 100 
weight section preferably. It may stop discovering the effectiveness as a plasticizer 
under in 1 weight section, and the mechanical strengths of a hardened material run 
short in 200 weight ****. 

[0043] Plasticizers other than a bulking agent and a polymer plasticizer, a solvent, an 
additive, a curing catalyst, etc. may be further added to the constituent of this invention. 
[0044] As a bulking agent, reinforcing agents, such as inorganic pigment; asbestos, such 
as! titanium oxide, such as a calcium carbonate, a kaolin, talc, clay, a silica, a 
magnesium carbonate, and aluminum silicate, a zinc oxide, and ferrous oxide, glass 
powder, and carbon black, are mentioned, for example. 

[0045] Plasticizers other than a polymer plasticizer may be added in the range in which 



the purpose of this invention is attained, as such a plasticizer - concrete •■ aliphatic 
series carboxylate [, such as phthalic ester; dioctyl adipates, such as dioctyl phthalate, 
dibutyl phthalate, and butyl benzyl phthalate succinic-acid isodecyl, a dibutyl sebacate 
and butyl oleate, ]; -• epoxy plasticizer; chlorinated paraffin, such as phosphoric ester; 
epoxidized soybean oil, such as glycol ester; trioctyl phosphate, such as pentaerythritol 
ester, and tricresyl phosphate, and epoxy stearin acid benzyl, etc. can use it with 
independent or two or more sorts of mixture. 

[0046] As a solvent, lower alcohol, such as aromatic hydrocarbons solvents, such as a 
xylene and toluene, a methanol, and ethanol, etc. is mentioned, for example. 
[0047] Adhesion grant agent; hydrogenation castor oil, such as various silane coupling 
agents which have functional groups, such as adhesion grant resinJgamma-mercapto 
propyltrimethoxysilane, such as an epoxy resin and phenol resin, 
gamma-glycidoxypropyltrimetoxysilane, and 3(2-aminoethyl) aminopropyl methyl 
dimethoxysilane, as an additive, for example, alkyl titanate, and aromatic series poly 
isocyanate, calcium stearate, a dripping inhibitor like zinc stearate; an ultraviolet ray 
absorbent, an antioxidant, etc. are mentioned. 

[0048] As a curing catalyst, a compound well-known as hydrolysis of a hydrolysis nature 
silicon radical and a catalyst of a condensation reaction can be used. Namely, the metal 
salt of carboxylic acids, such as an alkyl titanate, an organic silicon titanate, tin octylate, 
and a dibutyl tin JIRAU rate; amine salt;, other acid catalysts, and basic catalysts, such 
as dibutyl amine-2-ethylhexoate, can be used. Especially as amount of the curing 
catalyst used, it is desirable per [ 0.001 ] organic (polymer A) 100 weight section - 10 
weight sections, and to carry out 0.015 weight section use. 
[0049] 

[Example] Although an example explains this invention concretely below, this invention 
is not limited to these. 

[0050] The example of manufacture of the polymer (F) which has the functional group 
which can introduce an organic polymer (A) and a silicon content radical by the 
examples 1-2 of reference is shown. The example of manufacture of the constituent 
which consists of an organic polymer (A) which has a silicon content radical, and a 
polymer (B) of a polymerization nature partial saturation radical content monomer by 
the examples 1-4 of manufacture is shown. 

[0051] By the approach given in [example 1 of reference] JP,3-72527,A, the zinc hexa 
cyano cobaltate glyme complex performed the polymerization of propylene oxide by 
having made the diethylene glycol-propylene oxide addition product of molecular weight 
1000 into the initiator, the polyoxypropylene diol of number average molecular weight 



19000 was obtained, the end hydroxy! group was changed into the allyl compound ether 
group, and the allyl group content organic polymer (Al) was obtained. 
[0052] The addition reaction of the methyl dimethoxysilane was carried out to the allyl 
group content organic polymer (Al) obtained in the example 1 of the [example 2 of 
reference] reference by having made chloroplatinic acid into the catalyst, and the 
organic polymer (Pi) which has an average of 1.6 hydrolysis nature silicon radicals per 
molecule was obtained. 

[0053] They are methyl methacrylate lOg, 20g of n butyl methacrylates, and 
azobisisobutyronitril 0.6g mixture, keeping lOOg (Pi) of organic polymers obtained in 
the example 2 of the [example 1 of manufacture] reference at 110 degrees C for the 4 
Thu openings flask N2 It was dropped over 2 hours, agitating under an ambient 
atmosphere, and churning was continued at this temperature after that for 0.5 hours. 
Heating reduced pressure degassing removed the unreacted monomer after reaction 
termination by 110 degrees C and O.lmmHg for 2 hours, and the constituent (Cl) which 
consists of an organic polymer which has a silicon content radical, and a polymer of a 
polymerization nature partial saturation radical content monomer was obtained. 
[0054] It is mixture (glycidyl methacrylate 21g, acrylonitrile 9g, and 
azobisisobutyronitril 0.6g), keeping lOOg (Pi) of organic polymers obtained in the 
example 2 of the [example 2 of manufacture] reference at 110 degrees C for the 4 Thu 
openings flask N2 After being dropped over 2 hours, agitating under an ambient 
atmosphere, churning was continued at this temperature for 0.5 hours. Heating reduced 
pressure degassing removed the unreacted monomer after reaction termination by 110 
degrees C and O.lmmHg for 2 hours, and the constituent (C2) which consists of an 
organic polymer which has a silicon content radical, and a polymer of a polymerization 
nature partial saturation radical content monomer was obtained. 

[0055] It is mixture (glycidyl methacrylate 21g, acrylonitrile 9g, and 
azobisisobutyronitril 0.6g), keeping lOOg (Al) of allyl group content organic polymers 
obtained in the example 1 of the [example 3 of manufacture] reference at 110 degrees C 
for the 4 Thu openings flask N2 It was dropped over 2 hours, agitating under an 
ambient atmosphere. Churning was continued at this temperature after that for 0.5 
hours. Heating reduced pressure degassing removed the unreacted monomer after 
reaction termination by 110 degrees C and O.lmmHg for 2 hours, methyl 
dimethoxysilane was succeedingly added to this, the silanizing reaction was performed, 
the allyl group of a polyoxypropylene end was changed into the methyl dimethoxy silyl 
radical, and the constituent (C3) which consists of an organic polymer which has a 
silicon content radical, and a polymer of a polymerization nature partial saturation 



radical content monomer was obtained. 

[0056] It is mixture (glycidyl methacrylate 70g, acrylonitrile 30g, 
3-methacryloxy-propyl trimethoxysUane 5g, and azobisisobutyronitril 0.6g), dissolving 
50g (Al) of allyl group content organic polymers obtained in the example 1 of reference 
to [example 4 of manufacture] toluene lOOg, putting into the 4 Thu openings flask, and 
keeping at 100 degrees C N2 It was dropped over 2 hours, agitating under an ambient 
atmosphere. Churning was continued at this temperature after that for 0.5 hours. After 
reaction termination, after adding 250g (Pi) of organic polymers obtained in the 
example 2 of reference and carrying out churning mixing, toluene and an unreacted 
monomer were distilled off by heating reduced pressure degassing by 110 degrees C and 
O.lmmHg under churning for 2 hours, and the constituent (C4) which consists of an 
organic polymer which has a silicon content radical, and a polymer of a polymerization 
nature partial saturation radical content monomer was obtained. 

[0057] The constituent (either C1-C4) 100 weight section obtained in the examples 1-4 
of [example of example and comparison] manufacture, The polymer plasticizer 50 
weight section, the calcium-carbonate 120 weight section which are shown in Table 1, 
After adding the hydrogenation castor oil 6 weight section, the phenolic antioxidant 1 
weight section, and the amino silane 2 weight section and kneading using 3 paint roll, 
the dibutyltin dilaurate 1 weight section was further added under the conditions into 
which hygroscopic moisture does not go, and the hardenability constituent was obtained 
(examples 1-4). 

[0058] Next, the hardenability constituent was obtained like the example using the 
constituent (C4) except [ all ] transposing a polymeric plasticizer to dioctyl phthalate 
(DOP) (example 1 of a comparison). Moreover, the hardenability constituent was 
obtained like the example using the constituent (C4) except [ all ] not using a polymer 
plasticizer (example 2 of a comparison). 

[0059] The **** shear strength after heating (unit: kgf7cm2) was measured for seven 
days about these at the first stage to aluminum (JIS H4000 A1050P), and 100 degrees C. 
The result is combined with the viscosity (unit -P) in 20 degrees C of a hardenability 
constituent, and is shown in Table 1. 
[0060] The used polymer plasticizer is as follows.; 

A: The oxypropylene polymer with which the molecular weight which molecular weight 
made the polyoxypropylene triol of 3000 and a B:n butanol the initiator, and was . 
manufactured using the compound metallocyanide complex carried out allyl compound 
etherification of the polyoxypropylene mono-oar of 1000, and the end mono-oar of the 
Copolymer plasticizer B. 



[0061] 
[Table 1] 
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16 
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13 


20 
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15 


13 


15 


14 
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[0062] 

[Effect of the Invention] The organic polymer which has the hydrolysis nature silicon 
radical manufactured using the compound metallocyanide complex, the polymer of a 
polymerization nature partial saturation radical content monomer, and the constituent 
of this invention which consists of a polymer plasticizer have the effectiveness of 
excelling in the adhesive property of a hardened material, and workability, as compared 
with what is known conventionally. 
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[Claim (s)] 

[Claim 1] The polymer (B) of the organic (polymer A) polymerization nature partial 
saturation radical content monomer which has the silicon content radical which uses as 
a principal chain a with a number average molecular weight of 5000 or more which is 
made to carry out the polymerization of the alkylene oxide to an initiator by making a 
compound metaUocyanide complex (D) into a catalyst, and is obtained polyoxyalkylene 
polymer (E), and is expressed with a formula (l) by a total of one or more molecule 
averages per molecule, and the hardenability constituent which consists of a polymer 
plasticizer (C). 
- SiXaRl3-a ... (l) 

However, it sets at a ceremony (l) and a hydrolysis nature machine and a of a 
hydrocarbon group univalent [ the permutation of carbon numbers 120 or 
unsubstituted ] in Rl and X are 1, 2, or 3. 

[Claim 2] The hardenability constituent according to claim 1 obtained when an organic 
polymer (A) and the polymer (B) of a polymerization nature partial saturation radical 
content monomer carry out the polymerization of the polymerization nature partial 
saturation radical content monomer into an organic polymer (A). 

[Claim 3] The hardenability constituent according to claim 1 or 2 which is the polymer 
obtained by carrying out the polymerization of at least one sort chosen from the group 
which the polymer (B) of a polymerization nature partial saturation radical content 
monomer becomes from the vinyl system monomer expressed with the vinyl system 
monomer and formula (3) which are expressed with a formula (2). 
CH2=CR two R3 ... (2) 

However, in a formula (2), R2 is the univalent organic radical of the carbon numbers 
1-20 as which a hydrogen atom, a halogen atom, or a carbon number is chosen from a 
univalent aromatic hydrocarbon radical the permutation of 110 or an unsubstituted 
univalent aliphatic hydrocarbon radical, the radical as R2 with R3 [ same ], a 
permutation, or unsubstituted, an alkenyl radical, a carboxyl group, an acyloxy radical, 
an alkoxy carbonyl group, a cyano group, a pyridyl radical, an amide group, and a 
glycidyloxy radical. 
R4-SiR5bX3-b ... (3) 

However, in a formula (3), the organic residue in which X has a hydrolysis nature 
machine and R4 has a polymerization nature double bond, the univalent hydrocarbon 
group as which R5 is chosen from the alkyl group, aryl group, and aralkyl radical of 
carbon numbers 1-10, and b are 0, 1, or 2. 
[Detailed Description of the Invention] 



[0001] 

[Industrial Application] This invention relates to the hardenability constituent which 
has the machine physical properties which were remarkably excellent especially about 
the hardenability constituent by which reforming was carried out, and was excellent in 
workability. 
[0002] 

[Description of the Prior Art] Although a hardened material employs efficiently the 
description of having rubber elasticity and is used for the application of a covering 
constituent, a seal constituent, etc., the polyether compound which has a£ least one 
reactant silicon radical in intramolecular has the reinforcement of a hardened material 
inadequate for especially the application of adhesives, a waterproofing agent, etc., and 
has a problem practically. For example, when the problem that shear bond strength is 
inadequate when this is used as adhesives arises and this is used as a waterproofing 
agent, the problem that the reinforcement of a coat is inadequate arises. 
[0003] In order to solve these troubles, the hardenability constituent which consists of a 
polyether compound which has at least one reactant silyl radical in intramolecular in 
JP,5-194677,A, JP,5 194678,A, JP,5 194679,A, etc., and a polymer of a polymerization 
nature partial saturation radical content monomer is proposed. 

[0004] Moreover, in Japanese Patent Application No. No. 232518 [ five to ], the 
hypoviscosity which a principal chain becomes from the polyether compound which 
molecular weight distribution are the polyoxyalkylene polymers of hypoviscosity in the 
amount of macromolecules narrowly, and has at least one reactant silyl radical in 
intramolecular, and the polymer of a polymerization nature partial saturation radical 
content monomer and high intensity, and the hardenability constituent of high ductility 
are proposed. 

[0005] Although hypoviscosityization of a constituent was realized further, and the 
elongation of a hardened material etc. was raised and being got by adding a plasticizer 
to such a hardenability constituent, depending on the class of polymer of a 
polymerization nature partial saturation radical content monomer, gelation of the 
polymer by the plasticizer might take place during preservation, and the constituent 
might become use impossible as adhesives etc. Moreover, when a plasticizer carried out 
bleed out after hardening, there was also a problem to which an adhesive property falls. 
[0006] 

[Means for Solving the Problem] This invention is what is going to cancel such a fault. 
The organic polymer which has the silicon content radical which uses as a principal 
chain a with a number average molecular weight of 5000 or more which is made to carry 



out the polymerization of the alkylene oxide to an initiator by making a compound 
metallocyanide complex (D) into a catalyst, and is obtained polyoxyalkylene polymer (E), 
and is expressed with a formula (l) by a total of one or more molecule averages per 
molecule (A), The polymer (B) of a polymerization nature partial saturation radical 
content monomer and the hardenability constituent which consists of a polymer 
plasticizer (C) are offered. 
[0007] - SiXaRl3-a ... (1) 

However, it sets at a ceremony (l) and a hydrolysis nature machine and a of a 
hydrocarbon group univalent [ the permutation of carbon numbers 120 or 
unsubstituted ] in Rl and X are 1, 2, or 3. 

[0008] The polyoxyalkylene polymer (E) used as a principal chain of an organic polymer 
(A) in this invention has the desirable thing of the hydroxyl-group end which alkylene 
oxide is made to react to initiators, such as a hydroxy compound which has at least one 
hydroxyl group under existence of a compound metallocyanide complex (D), and is 
manufactured. 

[0009] By use of a compound metallocyanide complex (D), from the polyoxyalkylene 
polymer manufactured using the conventional alkali-metal catalyst, Mw/Mn is narrow 
and can obtain the polyoxyalkylene polymer (E) of hypoviscosity more in the amount of 
macromolecules. 

[0010] The complex which uses zinc hexa cyano cobaltate as a principal component as a 
compound metallocyanide complex (D) is desirable,, and the ether and/or an alcoholic 
complex are desirable. The presentation can use what is essentially indicated by 
JP,46-27250,B. As the ether, glymes, such as glyme and a jig lime, are desirable, and 
especially glyme is desirable from the handling at the time of manufacture of a complex, 
t-butanol indicated by JP,4 145123,Aas alcohol is desirable. 

[0011] As for the number of functional groups of a polyoxyalkylene polymer (E), two or 
more are desirable, and especially 2-4 are desirable. A polymer, a polyoxy tetramethylen 
polymer, etc. which are obtained by carrying out the polymerization of the alkylene 
oxide specifically chosen from ethylene oxide, propylene oxide, butylene oxide, and 
hexylene oxide are mentioned. 

[0012] Especially desirable polyoxyalkylene polymers (E) are polyoxypropylene diol, 
polyoxypropylene triol, and polyoxypropylene tetra-oar. Moreover, when using for the 
approach of the following (b) or (d), the polyoxyalkylene polymer of olefin ends, such as 
allyl compound end polyoxypropylene mono-oar, can also be used. 

[0013] Rl in a formula (l) is the permutation of carbon numbers 120, or an 
unsubstituted univalent organic radical, and is a with a carbon number of eight or less 



alkyl group, a phenyl group, or a fluoro alkyl group preferably. They are a methyl group, 
an ethyl group, a propyl group, butyl, a hexyl group, a cyclohexyl radical, a phenyl group, 
etc. especially preferably. 

[0014] X in a formula (l) is a hydrolysis nature machine, for example, is a halogen atom, 
an alkoxy group, an acyloxy radical, an amide group, the amino group, an amino 
oxyradical, a KETOKISHI mate radical, and a hydride radical. As for the carbon 
number of the hydrolysis nature machine which has a carbon atom among these, six or 
less are desirable, and four especially or less are desirable. Desirable hydrolysis nature 
machines are a with a carbon number of four or less lower alkoxy group especially a 
methoxy group, an ethoxy radical, a propoxy group, etc. 
[0015] a in a formula (l) is 1, 2, or 3, and especially 2 or 3 is desirable. 
[0016] Next, the manufacture approach of an organic polymer (A) is explained. As for 
the organic polymer (A) in this invention, what introduces a silicon content radical into 
the end of the polyoxyalkylene polymer which has a functional group so that it may 
state below, and is manufactured is desirable. Such a compound is liquefied at a room 
temperature, and when a hardened material holds flexibility and uses for a sealing 
material, adhesives, etc. also at low temperature comparatively, it is equipped with the 
desirable property. 

[0017] (b) The approach to which the hydrosilyl compound expressed with the end of the 
polyoxyalkylene compound which has a functional group by what introduced the olefin 
radical, and the formula (4) is made to react. 
[0018] HSiXaRl3-a ... (4) 

However, in a formula (4), Rl, X, and a are the same as the above. 

[0019] The compound which has a partial saturation radical and a functional group is 

made to react to the end hydroxyl group of a polyoxyalkylene compound as an approach 

of introducing an olefin radical here, and in case the polymerization of the approach of 

combining by ether linkage, the ester bond, the urethane bond, carbonate association, 

etc. or the alkylene oxide is carried out, the approach of introducing an olefin radical 

into a side chain etc. is mentioned by adding and carrying out copolymerization of the 

olefin radical content epoxy compounds, such as allyl glycidyl ether. 

[0020] (b) The approach to which the compound expressed with the end of the 

polyoxyalkylene compound which has a functional group by the formula (5) is made to 

react. 

[0021] Rl3-aSiXa-R6NCO ... (5) 

However, in a formula (5), Rl, X, and a are the same as the above, and R6 is the divalent 
hydrocarbon group of carbon numbers 1-17. 



[0022] (c) How to make W sets of a silicon compound expressed with a formula (6) react 
to this isocyanate radical after making the poly isocyanate compounds, such as tolylene 
diisocyanate, react to the end of the polyoxyalkylene compound which has a functional 
group and considering as an isocyanate radical end. 
[0023] Rl3-a-SiXa-R6W ... (6) 

However, in a formula (6), Rl, R6, X, and a are the same as the above, and W is an 
active hydrogen content radical chosen from a hydroxyl group, a carboxyl group, a 
sulfhydryl group, and the amino group (the 1st class or the 2nd class). 
[0024] (d) The approach to which introduce an olefin radical into the end of the 
polyoxyalkylene compound which has a functional group, and the olefin radical and the 
sulfhydryl group of a silicon compound expressed with the formula (6) whose W is a 
sulfhydryl group are made to react. 

[0025] silicon content ■- the base is one or more per molecule in a total molecule average. 
[0026] As an organic polymer (A) in this invention, the organic polymer of number 
average molecular weight 5000 30000 can be used. Although the flexibility and 
elongation of a hardened material are satisfactory if it wiU become what has elongation 
hard a hardened material and low if the number average molecular weight of an organic 
polymer (A) is lower than 5000, and number average molecular weight exceeds 30000, 
the viscosity of the polymer itself [ this ] becomes remarkably high, and practicality 
becomes low. As for especially number average molecular weight, 8000-30000 are 
desirable. 

[0027] As for the polymer (B) of a polymerization nature partial saturation radical 
content monomer used by this invention, it is desirable that it is the polymer obtained 
by carrying out the polymerization of at least one sort chosen from the group which 
consists of a vinyl system monomer expressed with the vinyl system monomer and 
formula (3) which are expressed with a formula (2). 
[0028] CH2=CR two R3 ... (2) 

However, in a formula (2), R2 is the univalent organic radical of the carbon numbers 
1-20 as which a hydrogen atom, a halogen atom, or a carbon number is chosen from a 
univalent aromatic hydrocarbon radical the permutation of 110 or an unsubstituted 
univalent aliphatic hydrocarbon radical, the radical as R2 with R3 [ same ], a 
permutation, or unsubstituted, an alkenyl radical, a carboxyl group, an acyloxy radical, 
an alkoxy carbonyl group, a cyano group, a pyridyl radical, an amide group, and a 
glycidyloxy radical. 
[0029] R4 SiR5bX3 b ... (3) 

However, the organic residue in which X has a hydrolysis nature machine and R4 has a 



polymerization nature double bond in a formula (3), the univalent hydrocarbon group as 
which R5 is chosen from the alkyl group, aryl group, and aralkyl radical of carbon 
numbers 110, and b are 0, 1, or 2. 

[0030] As a polymerization nature partial saturation radical content monomer 
expressed with a formula (2), a methyl acrylate, A methyl methacrylate, an ethyl 
acrylate, ethyl methacrylate, butyl acrylate, Methacrylicacid butyl, 2-ethylhexyl 
acrylate, 2-ethylhexyl methacrylate, Ester of acrylic acids, such as acrylic-acid benzyl 
and methacrylic-acid benzyl, and a methacrylic acid; An acrylic acid, An acid anhydride 
like carboxylic acids, such as a methacrylic acid, an itaconic acid, and a fumaric acid, 
and a maleic anhydride; Glycidyl acrylate, An epoxy compound like glycidyl 
methacrylate; Diethylamino ethyl acrylate, An amino compound like diethylamino ethyl 
methacrylate; Acrylamide, Methacrylamide, itaconic-acid diamide, alpha-ethyl 
acrylamide, Acrotonic-acid amide, fumaric-acid diamide, maleic-acid diamide, N-butoxy 
methylacrylamide, Amide compounds, such as N-butoxy methyl methacrylamide; 
2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 

2- hydroxypropyl methacrylate, N-methylol acrylamide, The vinyl system compound 
containing hydroxyl groups, such as ARONIKUSU 5700 (the Toagosei 
chemical-industry company make); Acrylonitrile, IMINORU methacrylate, styrene, 
alpha methyl styrene, chloro styrene, A vinyl chloride, a vinylidene chloride, vinyl 
acetate, propionic-acid vinyl, vinylpyridine, a butadiene, a chloroprene, an isobutylene, 
a propylene, ethylene, aminoethyl vinyl ether, etc. are mentioned. 

[0031] As a silicon content monomer expressed with a formula (3) 
Vinylmethyldimethoxysilane, vinylmethyldiethoxysilane, vinyl methyl dichlorosilane, 
Vinylsilane;3-acryloyloxypropylmethyldimethoxysilane, such as vinyltrimetoxysilane, 
vinyltriethoxysilane, and vinyl trichlorosilane, Acrylic roil oxysilanes, such as 

3- acryloyloxypropyl trimethoxysilane; 3-methacryloyl oxypropyl methyl 
dimethoxysilane, Methacryloyloxy silanes, such as 3-methacryloyl oxypropyl 
trimethoxysilane, etc. are mentioned, and especially 3-methacryloyl oxypropyl 
trimethoxysilane is desirable. What is necessary is to be able to use the polysiloxane 
compound which has for example, 2-30 silicon atoms other than these, and just to have 
the silicon atom which C=C association and a hydrolysis nature machine combined in 
short. 

[0032] These polymerization nature partial saturation radical content monomers have 
[ that what is necessary is just to choose according to the improvement quality made 
into the purpose ] acrylamide, an epoxy group content monomer, 2-ethylhexyl acrylate, 
desirable 3-methacryloyl oxypropyl trimethoxysilane, etc., when the adhesive 



improvement with the so-called acrylic monomers desirable when aiming at an 
improvement of weatherability and, such as an ethyl acrylate, isobutyl acrylate, a 
methyl methacrylate, and 3-methacryloyl oxypropyl trimethoxysilane, is the purpose. A 
vinyl system monomer may be used independently and can also be used together two or 
more sorts, moreover, an organic polymer (A) " similarly, the polymerization of the vinyl 
system monomer may be carried out so that an olefin radical may remain in a side chain 
or an end beforehand, and a reactant silicon content radical may be introduced 
succeedingly. 

[0033] The polymerization of a polymerization nature partial saturation radical content 
monomer can be performed by the usual approach. A polymerization initiator can use 
various compounds, such as a radical generating agent, and they can carry out a 
polymerization with a radiation or heat, without using a polymerization initiator 
depending on the case. 

[0034] As a polymerization initiator, there is a polymerization initiator metallurgy 
group compound catalyst of a peroxide system, an azo system, or a redox system etc., for 
example. As a polymerization initiator often used, azobisisobutyronitril, benzoyl 
peroxide, t alkyl peroxy ester, acetyl peroxide, diisopropyl peroxi dicarbonate, etc. are 
mentioned, for example. Moreover, a solvent can also be used if needed and it can choose 
suitably according to the class of partial saturation radical content monomer used for a 
polymerization. 

[0035] Moreover, although the hardenability constituent of this invention is obtained by 
mixing the polymer (B) and the organic polymer (A) of the above-mentioned 
polymerization nature partial saturation radical content monomer, it can also take the 
following approaches. 

[0036] They are the approach of carrying out the polymerization of the polymerization 
nature partial saturation radical content monomer under existence of an organic 
polymer (A), the approach of carrying out the polymerization of the polymerization 
nature partial saturation radical content monomer under existence of the polymer (F) 
which has the functional group which can introduce a silicon content radical, the 
approach of carrying out the polymerization of the polymerization nature partial 
saturation radical content monomer in a solvent, etc. It is the polymer before 
introducing the silicon content radical in the manufacture approach of the organic 
polymer (A) previously indicated to be the polymer (F) which has the functional group 
which can introduce a silicon content radical, and is the polyoxyalkylene compound 
which has a hydroxyl group and a partial saturation radical at the end. 
[0037] When the polymerization of a polymerization nature partial saturation radical 



content monomer is performed under existence of an organic polymer (A), even if it does 
not newly mix with an organic polymer (A), the target constituent is obtained after the 
polymerization of a monomer. When the polymerization of a polymerization nature 
partial saturation radical content monomer is performed under existence of a polymer 
(F), the target constituent is obtained also by introducing a silicon content radical into a 
polymer (F) succeedingly after a polymerization. When the polymerization of a 
polymerization nature partial saturation radical content monomer is performed in a 
solvent, the target constituent is obtained by distilling some or all of a solvent off after 
mixing with an organic polymer (A). 

[0038] Although you may be dissolving in homogeneity again even if it is distributing 
the polymer (B) of a polymerization nature partial saturation radical content monomer 
to homogeneity in the shape of a particle in an organic polymer (A) in the constituent of 
this invention, it is more desirable to distribute to homogeneity, when workability, such 
as viscosity of a constituent, is taken into consideration. 

[0039] It is good per [ 0.1 ] organic (polymer A) 100 weight section - the 1000 weight 
sections, and to make preferably the amount of the polymer (B) used of a polymerization 
nature partial saturation radical content monomer into the 5 - 100 weight section. 
[0040] Especially the molecular weight of the polymer plasticizer (C) used for this 
invention has [ 500 to about 15000 ] about 1000 to 10000 desirable thing. As a polymer 
plasticizer (C), although polystyrene,* polybutadienes, such as polyester plasticizer,* 
Polly alpha methyl styrene, such as polyester of a polyethers* dibasic acid and dihydric 
alcohol, such as a polyoxypropylene glycol and its derivative, and polystyrene, 
Butadiene Acrylonitrile, polychloroprene, polyisoprene, polybutene, hydrogenation 
polybutene, and chlorinated paraffin are mentioned, it is not limited to these, for 
example. Among these, a polyester plasticizer, polyethers, polystyrene, polybutadiene, 
polybutene, etc. are desirable from points, such as compatibility and viscosity. 
[0041] What is made to carry out the polymerization of the alkylene oxide to an initiator 
by making a compound metallocyanide complex (D) into a catalyst at the case of 
polyethers, and is obtained is desirable at the point that it is hypoviscosity. A polymer 
plasticizer (C) may be used independently and may be used together two or more sorts. 
In addition, those polymer plasticizers may be blended as a solvent at the time of 
manufacture of the polyoxyalkylene series polymer used as a (A) component. 
[0042] It is good per [ 1 ] organic (polymer A) 100 weight section - the 200 weight 
sections, and to make the amount of the polymer plasticizer (C) used into the 10 - 100 
weight section preferably. It may stop discovering the effectiveness as a plasticizer 
under in 1 weight section, and the mechanical strengths of a hardened material run 



short in 200 weight ****. 

[0043] Plasticizers other than a bulking agent and a polymer plasticizer, a solvent, an 
additive, a curing catalyst, etc. may be further added to the constituent of this invention. 
[0044] As a bulking agent, reinforcing agents, such as inorganic pigment; glass powder, 
such as; titanium oxide, such as a calcium carbonate, a kaolin, talc, clay, a silica, a 
magnesium carbonate, and an aluminum silicate, a zinc oxide, and ferrous oxide, and 
carbon black, are mentioned, for example. 

[0045] Plasticizers other than a polymer plasticizer may be added in the range in which 
the purpose of this invention is attained, as such a plasticizer concrete - aliphatic 
series carboxylate [, such as phthalic ester; dioctyl adipates, such as dioctyl phthalate, 
dibutyl phthalate, and butyl benzyl phthalate succinic-acid isodecyl, a dibutyl sebacate 
and butyl oleate, ]; - epoxy plasticizer; chlorinated paraffin, such as phosphoric ester,* 
epoxidized soybean oil, such as; trioctyl phosphate, such as pentaerythritol ester, and 
tricresyl phosphate, and epoxy stearin acid benzyl, etc. can use it with independent or 
two or more sorts of mixture. 

[0046] As a solvent, lower alcohol, such as aromatic hydrocarbons solvents, such as a 
xylene and toluene, a methanol, and ethanol, etc. is mentioned, for example. 
[0047] Adhesive grant agent; hydrogenation castor oil, such as various silane coupling 
agents which have functional groups, such as adhesive grant resinJgamma-mercapto 
propyltrimethoxysilane, such as an epoxy resin and phenol resin, 
gamma-glycidyloxypropyl trimethoxysilane, and 3-(2-aminoethyl) aminopropyl methyl 
dimethoxysilane, as an additive, for example, alkyl titanate, and aromatic series poly 
isocyanate, calcium stearate, a dripping inhibitor like zinc stearate; an ultraviolet ray 
absorbent, an antioxidant, etc. are mentioned. 

[0048] As a curing catalyst, a compound well-known as hydrolysis of a hydrolysis nature 
silicon radical and a catalyst of a condensation reaction can be used. Namely, the metal 
salt of carboxylic acids, such as an alkyl titanate, an organic silicon titanate, octylic acid 
tin, and dibutyltin dilaurate,* amine salt;, other acid catalysts, and basic catalysts, such 
as dibutyl amine-2-ethylhexanoate, can be used. Especially as amount of the curing 
catalyst used, it is desirable per [ 0.001 ] organic (polymer A) 100 weight section - 10 
weight sections, and to carry out 0.01-5 weight section use. 
[0049] 

[Example] Although an example explains this invention concretely below, this invention 
is not limited to these. 

[0050] The example of manufacture of the polymer (F) which has the functional group 
which can introduce an organic polymer (A) and a silicon content radical by the 



examples 1-2 of reference is shown. The example of manufacture of the constituent 
which consists of an organic polymer (A) which has a silicon content radical, and a 
polymer (B) of a polymerization nature partial saturation radical content monomer by 
the examples 1-4 of manufacture is shown. 
[0051] [The example 1 of reference] 

By the approach given in JP,3-72527,A, the zinc hexa cyano cobaltate glyme complex 
performed the polymerization of propylene oxide by having made the 
diethylene-glycol-propylene oxide addition product of molecular weight 1000 into the 
initiator, the polyoxypropylene diol of number average molecular weight 19000 was 
obtained, the end hydroxyl group was changed into the allyloxy radical, and the allyl 
group content organic polymer (Al) was obtained. 
[0052] [The example 2 of reference] 

The addition reaction of the methyl dimethoxysilane was carried out to the allyl group 
content organic polymer (Al) obtained in the example 1 of reference by having made 
chloroplatinic acid into the catalyst, and the organic polymer (Pi) which has an average 
of 1.6 hydrolysis nature silicon radicals per molecule was obtained. 
[0053] [The example 1 of manufacture] 

It was dropped over 2 hours, agitating methyl methacrylate lOg, 20g of n-butyl 
methacrylates, and azobisisobutyronitril 0.6g mixture under N2 ambient atmosphere 
keeping lOOg (Pi) of organic polymers obtained in the example 2 of reference at 110 
degrees C for the 4 Thu openings flask, and churning was continued at this temperature 
after that for 0.5 hours. Heating reduced pressure degassing removed the unreacted 
monomer after reaction termination by 110 degrees C and O.lmmHg for 2 hours, and 
the constituent (Cl) which consists of an organic polymer which has a silicon content 
radical, and a polymer of a polymerization nature partial saturation radical content 
monomer was obtained. 
[0054] [The example 2 of manufacture] 

After being dropped over 2 hours, agitating mixture (glycidyl methacrylate 21g, 
acrylonitrile 9g, and azobisisobutyronitril 0.6g) under N2 ambient atmosphere keeping 
lOOg (PI) of organic polymers obtained in the example 2 of reference at 110 degrees C 
for the 4 Thu openings flask, churning was continued at this temperature for 0.5 hours. 
Heating reduced pressure degassing removed the unreacted monomer after reaction 
termination by 110 degrees C and O.lmmHg for 2 hours, and the constituent (C2) which 
consists of an organic polymer which has a silicon content radical, and a polymer of a 
polymerization nature partial saturation radical content monomer was obtained. 
[0055] [The example 3 of manufacture] 



It was dropped over 2 hours, agitating mixture (glycidyl methacrylate 21g, acrylonitrile 
9g, and azobisisobutyronitril 0.6g) under N2 ambient atmosphere keeping lOOg (Al) of 
allyl group content organic polymers obtained in the example 1 of reference at 110 
degrees C for the 4 Thu openings flask. Churning was continued at this temperature 
after that for 0.5 hours. Heating reduced pressure degassing removed the unreacted 
monomer after reaction termination by 110 degrees C and O.lmmHg for 2 hours, methyl 
dimethoxysilane was succeedingly added to this, the silanizing reaction was performed, 
the allyl group of a polyoxypropylene end was changed into the methyl dimethoxy silyl 
radical, and the constituent (C3) which consists of an organic polymer which has a 
silicon content radical, and a polymer of a polymerization nature partial saturation 
radical content monomer was obtained. 
[0056] [The example 4 of manufacture] 

It was dropped over 2 hours, agitating mixture (glycidyl methacrylate 70g, acrylonitrile 
30g, 3-methacryloyl-oxypropyl-trimethoxysilane 5g, and azobisisobutyronitril 0.6g) 
under N2 ambient atmosphere, having dissolved 50g (Al) of allyl group content organic 
polymers obtained in the example 1 of reference to toluene lOOg, having put into the 4 
Thu openings flask, and keeping at 100 degrees C. Churning was continued at this 
temperature after that for 0.5 hours. After reaction termination, after adding 250g (Pi) 
of organic polymers obtained in the example 2 of reference and carrying out churning 
mixing, toluene and an unreacted monomer were distilled off by heating reduced 
pressure degassing by 110 degrees C and O.lmmHg under churning for 2 hours, and the 
constituent (C4) which consists of an organic polymer which has a silicon content 
radical, and a polymer of a polymerization nature partial saturation radical content 
monomer was obtained. 

[0057] [An example and the example of a comparison] 

After adding the constituent (either C1-C4) 100 weight section obtained in the examples 
1-4 of manufacture, the polymer-plasticizer 50 weight section shown in Table 1, the 
calcium-carbonate 120 weight section, the hydrogenation castor oil 6 weight section, the 
phenolic antioxidant 1 weight section, and the amino silane 2 weight section and 
kneading using 3 paint roll, the dibutyltin dilaurate 1 weight section was further added 
under the conditions into which hygroscopic moisture does not go, and the hardenability 
constituent was obtained (examples 1*4). 

[0058] Next, the hardenability constituent was obtained like the example using the 
constituent (C4) except [ all ] transposing a polymeric plasticizer to dioctyl phthalate 
(DOP) (example 1 of a comparison). Moreover, the hardenability constituent was 
obtained like the example using the constituent (C4) except [ all ] not using a polymer 
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